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(54) IEEE 1394 DEVICE CONTROLLER 



(57)Abstract 



PROBLEM TO BE SOLVED: To allow the controller to recognize which 
kind of capability an IEEE 1394 device has and what kind of control is 
available by allowing the IEEE 1394 device controller connecting with a 
high speed serial bus IEEE 1394 to initialize the high speed serial bus 
IEEE 1394 so as to have a Node-ID number assigned to each device 
corresponding to identification information specific to each device 
thereby grasping what kind of devices are connected to the high speed 
serial bus IEEE 1934. 

SOLUTION: A controller 100 connecting with an IEEE 1394 bus is 
provided with a device control section 1 1 controlling other device 
connecting with the 1394 bus, a device recognition section 12 that 
reads contents of a Configuration ROM of other device connecting 
with the 1394 bus, and Node-ID-Configuration ROM information 
storage section 2 that stores the contents of the Configuration ROM 
read by the device recognition section in cross reference with the 
Node-ID. The device control section 1 1 references the 
Node-ID-Configuration ROM information storage section 2 to senda 
control signal to the other device connecting with the 1394 bus. 
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[MM] 1 3 9 47Db^;Hm 1 3 9 4^1 
£Sj»£ftTV>£«|»fdU ^*ajSBfbB5<3DSelf- ID7 
D-fe^tc <t Sffe© 1 3 9 4£gg£CDNode_I Dff hlA 

ftM(D 1 3 9 4«»IH©5 i — 
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^ftfeCD^UcDConfiguration R O M*K,&&irfi8§8a 
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ROM?: Node_ I D h^/fottttTfE1&-f &Node_ I D -Co 
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UT 1 3 9 4yt^±^S«*tifcflh©«St»JfflIM^«: 
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T^— *<£2ifT3iS»$' , J IEEE 1 3 9 4^ 

fiSiS^>Ur;w^ I E EE 1 3 9 4 KfflK* ftfcflh©*! 
^^^"T^Configuration (3>7>f ^U-f ^>a» R 

ffirlBWSBBJ^atJ: Configuration ROM*^<&& 
£ftfeg8§l©Node_I ^Configuration R O MIB 

j£rt^£#Jfottt*£frl^ ^©rt^^IB^-r^Node_ 
I D -Configuration R O MWfgfBttSii fc, 
fu§3Node_I D -Configuration R OM««ia«SB*#RS 
U SEifi^> y7Jl/A7 I E E E 1 3 9 4 

mm^mts *Bi&^i:*«iaht5iEEEi39 
4«§§fflffl^ao 

[■ISfcB 2 ] «9IB««Btt^aa, SufBConf iguratio 

n ROM©rts**-r«*atfcfc*«r«i:-rs«*ffl 

1 IBS© I E E E 1 3 9 4 *tgg$J»£n. 
[11*313] iiuIBIiSBa^aHU lufBConfiguratio 
n ROM©fl8*69J»i:MS!i«tIRLt«*a 
tfCfc*«F«fc-rs»*JHlaBi8©I EEE 1 3 9 4i 

[H3<Jil 4 ] liusBfH»^®B\ fuiBNode_ I D -Conf ig 
uration R OM«fflfB«ffl^8B«*n&««^ ^iftiS^ 
U r ;ws* IEEE1394 tcSIR;* *ifc«»CD»Jffl pJ 

■TS^i:*«pai:"rsa*3BlXtt2f3«©IEEE 1 

3 9 4 

[W:RIB5] Configuration ROM^I^S^i:^^ 
afcfSIMcJl K 2, 3XI44IBt©IEEE139 

[0 0 0 1 ] 

— Audio/Visual*^ (J^T, Ta 

vhsj hooo ) «»«-ra^i:* s RriE«;s«a^y7' 

(" IEEE Standard for a High Performance Ser 
ial Bus (r>f Y — >f — >f — 7#>V— H 7 

7) " , IEEE Std.l394-1995fcffi*£*lT^£o r i^M 
TVW** I EEE 1 3 9 4 j iiOdo ) *fl!l/Mfc* 
y h 1 ? — ^C^MT, SKt^U^Wt;* I EEE 1 3 9 

4 t8«**Lfe«IS©«il:Bt5. 
[0 0 0 2 ] 




(2) 1 -2 0 5 3 6 3 

2 

cD^M-^cDgi^^SOTfi^^K^^ffiiibT. S5i82/y 
7;i/^IEEE 1 3 9 4^Jffl*nS, CODIEEE 
1 3 9 4«ttttb£:*IS (£TF. r l 3 9 4*Mgj 

[0 0 0 3] Stilly TVI/M* I EEE 1 3 9 4£AV 
«S©*y h-7-»i:bTffl^&«*BI 1 4iCip-r. - 
©Htlt U T^l^;* I E E E 1 3 9 4±£ 5 £ 

<E>AV*g§§7 1-7 5#««§£tlTV^o fiAVSgt 
70 tt, WSH-e*©^— S^teSRp^ Isochronous (7>fV^ 
n**) 5 L ^>*;i/©B8iiW'it4-rSfc4&ts IEC6 
1 8 8 3 (" Digital interface for consumer ele 
ctronic audio/videoequipment" (^•fi'^Jl/ ^ >9 

x—y***/*??** -f ^*>r > M , ie 

C, Referencenumber 100C/46^-50/CDV, project numb 
er 100C/61883-1~ 5/Ed.l) T'fe&b 6 tvo ^Master Plug 
Register (MP R : ) 
hPlug Control Register ( P C R : 75? >? a> hu 

Master Plug RegistertCte:, input Ma 
ster Plug Register ( i MP R : -f h ^5 ^ 

b^^^- ) iioutput Master Plug Register (oMP 

Plug Control Register input Plug Control 
Register ( i P CR : -f >:7>y h zi>hP — 

;i/ l^JX^ — ) ^output Plug Control Register( o 
PGR :7*hr^> 75? zi>bP— )V 
30 — ) cn4>cDi/^^^©8¥^ffl^7^— w h 

&m i 5 c^to 

[0 0 0 4] oMPR8UiMPR8 2-8 5iiAV 
*»fll:ioetj#4U AVMft©oPCR9 1k 
iPCR 9 2 -9 70^flUTU5c lo©AVi 

srtcsatssoPCRkiPCRSttx ^ti^ng 

*3 2itftS. oPCRtiPCRtctt, zi^^>3 
>4«tjt"rsfc»fci^B*t*«fc bT. Broadcast conn 
ection (^"D— K^r^^h n^^->3>) Po 
int-to-point connection (tfW > b h t?— > 
40 h zi^^>-3>) IS, Isochronous (7>fV^Dt 
^) >*;i/#^#aB&£fU oPCRtli*6t 
Isochronous^—^ 7 n— <D&}£M& ^^13^13^^ ti 

So 

[0 0 0 5] MPROTP C RtfsHiffi^ftTV^ 
^■^HW^fi, ^1 1 £^£*XTU£<fc o tc^ IEEE 
1 3 9 4aj§t*^i6^tiT^^CSR (Command and St 
atusRegister : =37> F T> Y T.'r^^T, 
^— ) Qm<Dy Y \s7*$<D¥ F FF FO 09 0 

o h (htt i eins^ar) #±&^^> FF FF 
50 FO 0 9 FF h#ft£"t?tcffii£;*ftTV^o 
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[0 0 0 6] AV#g£§#ai;b-f £> Isochronous^—^ 
tt. Ctl^©P CR^Mt^t§ C £fcl<fc !K AV 
glfl^r* Isochronous^— * 7 a — cd^x^SIS;: 

eatoAvnaiB-ecD^-^iBa^RiiBtf 

P C R ^ ^> 3 1 4 

"To PCR^ffl^fca^^y3>{:lt Point-to-point 
connection£:Broadcast connection© 2||^$i5o 

[0 0 0 7] Point-to-point connection^ $>I>AV 
tttgg® lofl)oPCRi:9J©AV«»01o©i PCR 
1 o CD Isochronous^-^ > ^JlXf&Xftttt 2> ^ * ^ 
y3>f$5oMx(i014t1t AV«S7 10oP 
CR 9 1 i:AV«»7 4©iPCR9 6 ^CD^— * 7 D 

#*>>tt*>tl£o Sfc, |S]lMo£DPCRl;, «|&CDPoin 
t-to-point connect ion£?££E£i*£> 3 ^#T-£ £ e #>J 
*KH 1 4T«\ AVM7 1©oPCR9 1 hAVI 
§§7 2tDiPCR9 3 ^OP^COP! t> Isochronous^— 9 
7D- Sffi^fc 3 o©Point-to-point connection* 5 *! 

[0 0 0 8 ] Broadcast connection^, 2feSAV«© 
1 oPCRh 1 o<oisochronous^*>*;u©£** 
SgVf+ttfc Broadcast-out connection^ S'J<D&gg§<£> 1 
-D(D iPCRhl o CD Isochronous^ >^)]/(D^^tS 
TWW* ^Broadcast-in connection© 2 ocd^^^ ^> a 
>^^^So #Jx.(£s AV«H7 l©oPCR9 li:Is 
ochronous^— #(E>:7n — K b^-f >^;i/#^ 

GI«6 3 ici&^ft^) ££STfott&©#Broadcast- 
out connection^ *K AVIS 7 5 0 i P CR 9 7 k. 
Isochronous^— 9 (O 7u — K^r^X r^i* 
£S£t^(:i-£<£>#Broadcast-in connection 1 & £ o Z 
CO 2 -o<D Broadcast connection^, *) ^ t gft^fiS 

fc* Broadcast connection^: $fe±L UfcW»*W£$i|8lJ7> 

ffl Isochronous^* -v >*;1/£:&^IX£> ^ii^T^So 
[0 0 0 9 ] AV«SHT*=i*^S/3 >*ssa;S*tlfc* 
©x-*»fi • 3fi©IB»HU aiAVHSMSiA 
V«g*. AV/C (Audio Video Control : sf-^ 
^■tf-T*^- 3>hD-;i/) zi^>H (" AV/C Digital I 
nterface Command Set version (5*^ -i ># — 

3?>F -fe^r — 2. 0 

D" , 1 3 9 4 Trade Association ( h U-f H 7Vy 
:c-f*> 3 >) , March 2 6, 1 9 9 7 ) *flJV*T*J 
Wir&z klz& f) RjfiBfcUTI^S. AV/Cz/v> Viz 

its B^cD^^-h/^h^r, mm<o*z — Y /7s y 
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&o A V/C 37> K©Sa^ U 7;i/;U I E E 

e i 3 9 4 ±^(Dmm • gmfimz. i e c 6 1 8 8 3 

SMSfBfKtDFunction Control Protocol (^7>^v3 
> zrvhn — ;i/ rnb^ji/) SflJ^Tfr to*i&« Is 
ochronouse«*»Tr 5 j^gfi A V«Sf © P 

■rs. 

[0 0 10] 

[^^l^^t^ll] 1 3 9 4 7*0 h n;i/± 

io v 1 e e e 1 3 9 4 ±izmm$ti 

T^5«S»n ^*W83fbBS©Self-I D^n-fe^lcJ; 
OffeCD 1 3 9 4«!2!<DNode_I D#^k«*»fftBJK© 

1 3 9 4±©&3 1 3 9 illy 'J 7;i/A'7 I 

eee 1 3 9 4±ta»??aE-rasy©fts 139 4«s 

4«S©jftiSS/iJ7';w^ I EEE 1 3 9 4±t|iJDS 

te2*tw■raa»±©«ltB*A ^ *l63tev^fc4^», 139 

[0011] $ft, 13 94 7Dh3;i/*lrtlt Hfll 
bfelU 3 9 4««©fg;to*»ac:fc#T&&^fctfK 

[0012] mwcDsm ±i2osa*» 

^-r^fetoiC, i^M^> 'J7il//^ I E E E 1 3 9 4±«C 
g^^nTV^^ I E E E 1 3 9 4«mWgg#> JUT 

50 [0013] ( 1 ) MMis V I E E E 1 3 9 4 

<DWM1b lz£-?X &m%5 iz #J & & 6 n £ Node_ IDtf 

[0014] ( 2 ) SilS/ U IEEE1394 

[ooi5] (3) mm^tz^ 1 3 9 $m%i<i£¥<D3Lo 

[0016] 

*»BB©» 101 EEE 1 3 9 4«»9JflISBaH 

fiufS b ^ >^^7 y 3 >l^^ {,Ty"-?mmfr 
^ly^iW^ I EEE 1 3 9 4 CO^^X J — K 7? 
ot, ( 1 ) SEiS-> V ^^^^X IEEE1394 tcSfic 
^tifeffecD^fl^W'r^Configuration (zi>y >( W 
>T ^> 3 >) R O MWtR£DA$«K^tr*SBM^a 
i:, (2) SjffiWSBa^a^J: ^Configuration RO 
M&Wtfr5L£tifem%£(D Node_ IDS^h Conf i gurat i o n 
R0M^DIBMrt§i:©»iSW{t4ffV^, ^<£>F*3<g£f3 
50 tt~T^Node_ I D -Configuration R O M« mmmffl t . 



5 

( 3 ) I5I3Node_I D -Configuration R O Mff&fcJSaB 
*#RSb, J&misVTJWm I E EE 1 3 9 4 tC«JB<* 

[0017] *ftW<Dm 20IEEE1394 
»m*s »10«W<OllSBt*Sl:bT, Configurat 
ion ROM(Dft&(D±Tm^tfflfflfcitoSUmft&&Vl 

[0 0 18] *»S3© I E EE 1 3 9 

* 1 ©3*Hj3©Node_ I D -Configuration ROM 

E E E 1 3 9 4 lC«IS**t&«S©ffl«PpIIB*;tE**B 

[0 0 19] *^i0S4 0I EEE 1 3 9 4«B8fg(I«l 
Configuration R O M *m \s%LmWttMLV>m%$i 

[0 0 2 0] (flsffl) ##gEE© I EEE 1 3 9 4«g«fH 
Mi (3>^^-7i:^V^Oo ) fcfc* 1 3 9 4«St 
»J&S*>ixfcNode_I DS^i: 1 3 9 4Mif©tli 
tSS^ta^ktfta. c©»jSf>M*fc:J:!K Kit 
^'JTiWU I EEE 1 3 9 4 ±tc if 69 ± -5 1 

3 9 4IM#SU, f© 1 3 9 4«»fcfcfcra><fc-5ftf6 
**tUtt^©*»*Bat5CkT?g5o **BUJ7?B: 

BtJ:^ 3>hD-7*&S>S«fS® 1 3 9 4«g* 
mfe-t&Z fc#7?S, -e© 1 3 9 4«S^»JfflIn v> K 
& C rT#!s hLT^I»o 
[0 0 2 1 ] «SH^CD««tt, IEEE1394 Mt& 
^IEC 6 1 8 8 3Mfelzm»$tlfa 1 3 9 4«Skl« 
CB^tLS C SRaH©^ H U^SJftF F FF F0 

0004 00h-FF FF F0 00 07 F 
Fhfc:?5EaE*rsr Kl/^ggHlcsBiE*tLT*5&. Cl©r 

^reconfiguration ROMhMtlt^So Co 
nfiguration ROM©@igf£EIl 1 Configuration 
ROM\£&m$tlT^&^i2'mn<Dft&%:m 1 2 ^ 
1~o Configuration R OMteu Bus_info_block 
07^^-ya> 7uyt?) £ Root_di rectory 
— h f^l/H'J) N Unit_di rectory (jl — ^ h 5 s 
l/^FV) x Node_unique_id (y — K^l — — ^ 7>>f 
7^—) ©4o©-b^S/a >3&»6«jaE*tiT^S 0 Bus_ 
info_block-lr£>*>a ID7?&£64t: 
\y b ©Extended Unique (x^^r>r^( F :x~ — 
^) _I D (ilSE U I - 6 4 iiof ^EiB^tl 
TiS 5 , Node_unique_id-fe^> 3 tr— h& V^ 

So Root.directory-fe^S/a 1 3 9 4^§§f*|fc: 

*§S<**lT^£^E^i — )V I D-^^a >tt$s#^i; 
tiTl^So ^©Configuration ROM««£<fc!K 13 

9 4«sscD«isasys^ h— «sy«»7?**©«8H 
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[OO22]tt±0«t5t, 3>hD-7(t 13 94 
h n ; 1/7? 81 £ 81 tv^Node_ I D ^Configuration 

SiB^U 7* I E EE 1 3 9 4_t© r^-tcj 

©*-5«tasy©«»j *s#aE-r5**fflg-rsci:^7? 

[0 0 2 3 ] 

it? [0 0 2 4 ] (WAOiaqB) 03 1 tt. 

5 I EEE 139 4tt8$Jffll£Kl 0 0 4St7ny^ 

[0 0 2 5 ] IEEE 1 3 9 4iSffla381100li, 
a ^ ^ $/ 3 VSifWnB 1 s Node_ I D -Configuration R O 
Mtif ?gfatiia$ 2 , yij7;i/;UV^-y7>F3, 13 
9 4 r 5 >1f^>3 >JI4, 1 3 9 4 V>^15, 13 
9 4«9J|6*>&4Bj«3;tl£. 

[oo26]3^^>> 3 >®sna5 1 mu «t«snsis i i 

k*8SJ»8Bl 2 tu «»B«ail*6© 

£0 M-^fix 1 3 9 4 b7>1f^y3>14, 1 3 9 4 'J > 
^J15 N 1 3 9 4»116$^lts 

mfo*LT t>timwt£#^ $ >^7?s»*>y Tvwt* i e 

EE 1 3 9 4±£2iaj*tl5o iSfiiBS/ U 7;^U I EE 
E 1 3 9 4 ^^fflt ^: 1 3 9 4»1I6, 13 
94U>^J1 5, 1 3 9 4 b^>1f^^3>/!4£^L 
WSfSttSBl lfcafeftS. IISRttSl ltt&B 
&«IB£Node_I D -Configuration R O MfS^IBtlSP 2 

[0 0 2 7 ] MSfflfllffl 2iy>fi>com^Z, «8BB« 

30 1 1 frzcom^&mntmmKnmi/VTjv/^x iee 
e 1 3 9 4 tasm^nstfs m^(Dmft*m%.irz>tz&) 

^ Node. I D -Configuration R OM««IB«SS 2 *#«9 

[0 0 2 8] yU7JW^7^-y^>h3(t IEE 
E 1 3 9 4«»£3a«£tlT^£»!K CSR^131 
fcfc^ 1 3 9 4 b7>^ya>14, 13 
94U>^I5, 1 3 9 4«I6^MtSo ^fi, 
BSMBS1 2ttflt©l 3 9 4*»fc©»J»=J v> 

^t»^ti©feto^. csRaB3irt©ffls$nt7K 
[0029] (mftiDmm) 

<±&<Dmn>*^tl&<Dte1Bl£i$tt2>Mmi' 'J7iWU 
I EEE 1 3 9 4«jaB^«>3*^^3>SEAS7?©^ 

*©^fi©ms^^ i ot^t. 0i3tc^ 

■T J: 0 U IEEE 1 3 9 4 *« V>fc* 

[0 0 3 0] Sfs ISMS' U ^l/M* I E E E 1 3 9 4 
tt. ^7©fflffl»^©fe«)l: 1 3 9 4 7o 
X, Bus resets Tree ID7D-b^, Self ID7n-fe 
50 **frW ;^*Slt5Rooty-H, Isochronou 
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s-r — ZmimOltz&CD y v-^4filt5 Isochronous R 
esource Manager (IRM : 7-fV^Dt7 'JV-^ 

— v* — ) #*a&&tu 3=fc, £ 1 3 9 4#8S§tC 
Node_I D#^#»J!)!g&ft3. 
[0 0 3 1 ]*t, 1 3 9 4*aH©M«IXtF7 f -^7 

£o :KZ>4l»8tttiU r«|8aJS(lj £ i"Node_I D-Conf 
iguration R 0M««#j6ftttj <D2&m<D7u* Xlz 

frtft>ti%>o «»»sy-t?tt, ais^y tvi/;** ieee 

1 3 9 4±£.&ffii$tlT^2>±X<D 1 3 9 4*II§<Z>Conf 
iguration R OMCDF*]§£:^<^5it?;r \c <fc 5 . 
y^U;** I EEE 1 3 9 4±fcif©J;-5fc»»#ffiR 
*ftT^S;W»S'Jb* «S**S5£-r So Node_I D-Conf 
iguration ROMj»«©»M»t(±, «8»#J-ett# 
«Coirf iguration R OM(2>t»$g*)> £ , fia^>V7;i/ 
;UIEEE 1 3 9 4«JWIbrD-b>^??ftl-iP*tLfcNode 
_I D#^i: 1 3 9 4«8<Z)4$S#^T-&£Unique_I D 
*©»Jfttt«**fTVV Node. I D-Conf iguration ROM 

««ia«» 2 tiB«-rs« 

[0 0 3 2 ] «»B»5S7«tts Ka^ y r;w^ i e 

EE 1 3 9 4±£»SBfH© 1 3 9 4 «g|c£>Node_ I D 
#-^£fl^T Asynchronous (7$/>^nt^) b 
*S5ifi*>y T^Wt* I EEE 1 3 9 4 ±£31 !) fcH U «| 

^mmm^comm&ifo* issmz^vT^^^ ieee i 

3 9 4±OAV«IS©P CRCDR^m ClcDAsynchro 
nous;^^ h*ffl^5. £t\ 3>fD-7li, Isochr 
onous-^— ^ 7 n —^^tTtz^blZ^ Isochronous^--** >^ 
(Iso. ch) (BW) ^IRM^f) 

0 1 3 © 1 3 9 4«S1 0 1) £DoPCRh§i8^ 
(#Jx.fcjL HI 301 3 9 4M1 03) (DiPCR 

I E C 6 1 8 8 3 SlSt^to ^tlTV^f 11:^ 
W Asynchronous^^ ^ h ^ffil>TtS^-r^o £*U;:«fc 
(3n Isochronous^—^ 7 n — <D?^7» #t&^£ tiS o 

[0033] mm i 3 9 4 ws&vgfi 1394 m§© 

SUBUdU Function Control Protocol VlVt^ A V/ C n 
V>r**fliOT\ b/* b y:7 s 

— BSf>±* ^n— ^^ffOc Isochr 

PCRCS^ifttSCfctct^ 3**S/3>#» 

[0 0 3 4] < Configuration R OM<D^&^JH>EI 2 

SMSS/ yr;w^ ieeei 3 9 4±fcj£a£;nfc 

1 3 9 4 ^HCDConf iguration ROM^M©7Dt 
^©Sl^^to n>ha — Asynchronous;^ ^ 
b ©Broadcasts — b (destination. ID = 63) & £> 
O&Non-broadcast (V> 7D-F^rtXh) S— b 
*JB^T* ifi5a$/y I E E E 1 3 9 4±(D±; 
— Ft** bTRead request ( y — b y b ) ^^r 
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* b*26M"r5o Read request^gtt*:^ 1 3 9 4W8 
Read request;*^ y b £ ^ > b D — ^ IZMTo ^> 
bn — -^teu C<DRead requests ^y h^vV<D Source 

(V— X) _I D ^Configuration R O MW 
6, Node- I D h Configuration ROMtf^B (4$ t node. 
unique_id) ^ ^ :/ U Node_I D-C 

onfiguration R OMtft^aBSSff 2 «cgB«-T5o 

[0 0 3 5 ] n > b a — ^ ^Configuration ROM^i 

J0 [0 0 3 6 ] Configuration ROMCiili, Hilt 

b•^'^©^'^^^K:^^y^gAS|ai^*i^Tv^S• $ 
fc N Root_directory-b^ v3 WTtSKs Unit 

.directory-^ ^ 2/ 3 > hNode_unique_id_leaf -b ^ ^ 3 
>#SB**tlT^S&SB©:P K (Offset address : 

Configuration ROM©K»Ml:tt, *-f*-te^>3 

^ filT. H3XlfH4*#HRba*«6»«ai^JB*^-r. 
[0 0 3 7] ( 1 ) <Bus_info_blocktf $K£>gg&> 
C*«2 1 1] 3>hn-7 1 0 0#tt«ttJ3iJ«M» 
3~£> ii N ^ > b D — ^{iRead request for data quadle 
t(y— b U^x^h y t??Y\sv 
b) rtTv h^i^i^>U7;WU I EEE 1 3 9 4tl 
ttiT&o Read request for data quadlet;^ v Y<D7 
t-7^b§16t:^to destination_I Dteu ^n — 
F^rtXh ii-rSfcfefclBU* 1 0 tr^y K±3 F'F h. 
MOBlfy btt3F h^t&^^tVs destination_of 
fset (5^^-r 3 > (C^Bus.info 

Jblock-b^S/3 >©fi«J©T b F F F F 

F000 04 00 h#f§££n&o 
[0 0 3 8] [^H 212] Read request for data 
quadlet;i>ry b *SM bfcS&iSS' y TVl^*;* IEEE 
13 94±©4139 4*Stt, i»a#©»«*nft 
T'bUX^'ISS^N Read response for data quadlet^ 
^ry b ^fflv^t3 > b n — ^ tjct^f Read respons 
e for data quadlet^^y Y<DyOr— *w h*B7CS 

^ [0039] 3>bD-7^ §139 4m^frzmt> 

fLT^^iRead response for data quadlet^'ir y b<£:§: 
fg-TS *(DJi>ry b tfB^^^XTV^SSource.I D 
hBus_info_block-b ^ 3 >©r- * ^^#^IB<S"T 

[0 0 4 0] [fI2 13] §13 
9 4«SOBus_info_block-b^2/3 >©^—^g*f8a 
b^:^ N Read request for data block;^ y b£s ^ 
1 3 9 4«»56fc uasa^y r;^a I E E 
E 1 3 9 4 ICglHtSo Read request for data block 
50 ;^^b©7^-?^h^08i;^to destination.! 



9 

D& (*JH2 1 2) T?K«bfcSource_I T> tmfeZ 
tU destination_offest {y^X^r -i is a > $r7-te 
y h) ^(iBus_info_block-t?^^3>cDS*J^ | S) 2 quad 
let ( 1 quad let = 4 bytes) §©7" K l"*T*&£ F F 
FF FO 0004 04 h#fg£i*n£o data_l 
engthieti (fI2 1 2) TIBS b£Bus_info_block-fe 
Zisa ><Dt— *mtpt> lquadlet£3l^*:{g#m^£ 

[0 0 4 1 ] [*i2 14] ^>»J7JWUIEE 
E 1 3 9 4±£D§ 1 3 9 4m$$&. Read request for d 
ata blocks* h*Sffirafc. S^g#©Ji^^ti 
fc7F U^©tt^4, Read request for data blocks 
>Tv r ^ffll^T3 > r n — 5l;:jfog^£ c Read request 

for data blocks >r*.y bCD^^-— v^y h^E|9 t:^ 

to 

[0042] 3>hD-7lt § 1 3 9 4f(t8ft>&j£& 
tVT^Read request for data block^^y h£§{§ 
b^"£ ^cd;^-/ h tCfBUB^ tlTl 1 * £Source_I D 
£ Bus_inf o_bl ock««© 1*3 § * * tv^ tvNode_ I D -Conf 
iguration ROM«*MB«a2 ^SBtt-TSo 

[0 0 4 3] ( 2 ) <Root_directorytif$g©^&> 

[^H 2 2 1] ^3 > r D — ^ teRead request for dat 
a quadlet;^ y h iBiSS' V I E E E 1 3 9 

4(Z^m-r^o destination. I DHU ^n-K^r^^h 
i:t5fc»Cii*10tyHi3FF h, i*©6t 
v b tt 3 F h tm^ti. destination_offest^(iRo 
ot_directory-tr & is a XDMffle) F 
F F0 00 04 14 h#Ji^£tl£o 

[0 0 4 4] [3MB 2 2 2 ] Read request for data 
quadlet^y h £§MbfeiS^>y^;i/>^;x IEEE 
1 3 9 4±0ftl 3 9 4*gtt, a#g#©ffi**ftfc 
Read request for data quadlet;i 
try h$fflUt3>bn-7MSt5o § 1 3 9 41 

mbtlX ^feRead request for data quadlet;l 
try h £§{gb£:3 > h P — 5f±, *<Drt>T v h fcia» 
£tlTl^£ Source. I D £Root_directory-t? ^ a >cd 

[0 0 4 5] [^Jg 223] §1394 £S^©Root_d 
irectoryHz<7:>3 >©^— ^gifgiSb*:^ ^>bP 
— ■^ (is Read request for data blocks $g 
?c£fg^<7) 1 3 9 4«88SIIC bBHSS' V TJVJ^X I E E 
E 1 3 9 4 l:Sfflt5, destination. I Dtt (^JH 2 2 
2) T SBttbfc Source. I D i: MS £tu destinations 
ffesttC(iRoot_directory-tr ^> 3 >CDg^J^ £ 2 quadl 
eta©7Kl/^TS5FF FF F 0 0 0 0 4 

1 8 h^^tiSo data.lengthlcte (^JH2 2 

2 ) -£f3fgb£:Root_directory-t? >7 is 3 XD^r — Z^I? 
£ lquadlet*§|^fcffi#»*£n* 0 

[0 0 4 6 ] [^fll 2 2 4] Read request for data 
blocks y h bfcSsai/ U T)l/*X I E E E 1 
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3 9 4±©§1 3 9 4i^ 

HPXcOtS^^. Read request for data blocks t-jry 
b*»MT3> hD-5tC|fc^-r^ 0 § 1 3 9 4#g§§*>> 
M tVT ^£:Read request for data block; ^ty v h 

l^£Source_I D i:Root_directory-hr & is a 
^^t^unit_directoryfe^ 3 XD^^-tr ^ h K l/^ 
£:node_unique_id_leaf-te ^ N > a >£D>f h7h*Ix 
^^r^n^nNode_I D -Configuration ROMW«IB« 
10 8B2fc:ffi«-rSo 

[0 0 4 7] ( 3 ) <Unit_directorytff£8<DM&> 
JH 2 3 1] ^ > h n — 5 iiRead request for dat 
a quadlet^y £g5fc£ffl^c9 1 3 9"4«836£ 
U HSS/ 'J7J1/A7 IEEE1394 I:gfflt5. de 
stination_I Dli (^/H2 2 4) T?fB« b£Source_ I 
VtWifeZtl, destination_offest£& (3MI2 2 4) 
TflBfiS b £Unit_directory-tr ^ i/ 3 >©^" 7-b7b7H 

[0 0 4 8] [fMB 2 3 2] Read request for data 
20 quadlet^^^ r *g|f bfciSiSS/ V IEEE 
1 3 9 4_hcD§l 3 9 4tt«Hu e«"S#CD»S$ ttfc 
T'HV^^+t^^:, Read request for data quadlet^^ 
<ryb*ffl^T3> FD-7ttSn 0 S 1 3 9 4i 
^> jt£ ^ tlT ^ feRead request for data quadl et^^ 

^t^■rv^^Sou^ce_I D hUnit_directory-tz ^ ^ 3 >co 
:r-*S£§^fEtt "TS. 
[0 0 4 9 ] [fI2 3 3] § 1 3 9 4^iicr)Unit_d 
irectory-t? ^ 3 ^^^rfg^b^:^. > h D 

— Read request for data block;^y 
9c&M*<D 1 3 9 4«»l£ b, ftas/ U I E E 

E 1 3 9 4 ^Sa-rs« destinations Bit (^M2 3 
2) "etetS b^: Source. I D i:!£^£tu destinations 
ffest^Cfi (^/I12 2 4) "Cia«bfcUnit_directory-fe 
^yaVCDiWf) 2quadletg©T K VX^JI^^n 
^>o data.lengthttt (^J! 2 3 2) T-fBtt bfeUnit.di 
rectory-*z >7 is 3 >C0t^— ^^^^ 1 quadlet£3[ 

[0 0 5 0] C^/H 2 3 4] Read request for data 
40 blocks r *gfi b&ifti**> IJ TVWt-X IEEE 1 
3 9 4±<D§1 3 9 4NStt, #©JS«^ tlfcr 

KV^CDtf^^s Read request for data blocks 
b*fflV^T3> hn-^tjfiS-TS. § 1 3 9 4«&t§*> 
^j^'?) tiT ^feRead request for data block^-Jry h 

V^Source_I D hUnit_directory-tr ^ ^ 3 >ft^OF*g 
g^-^tl^tvNode.I D -Configuration ROMtf^IHtt 
«2KlSB«-rs. 
[0 0 5 1 ] ( 4 ) <Node_unique_id_leaftf?BcE,^& 
5^ > 
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IB 2 4 1] =i > h n — 5- &Read request for dat 
a quadleU^^ 9S$fc£fS^<E> 1 3 9 4«g£§£SlC 

U BIS/ V7;i/^ IEEE1394 tzmB~?2>* de 
stination_I Dtt (^M2 2 4) TfiafiBbfe Source. I 
Dhg^^n, destination.off estate (fI2 2 4) 
"t?ta« b *:Node_unique_id_leaf-fer ^ v 3 >CD^" 7 -fe y 

[0 0 5 2 ] [^m 2 4 2] Read request for data 
quadlet^iry h SgfibfcSSS' U IEEE 
1 3 9 4±0§ 1 3 9 4I» S^a#Ofiou^^ 
tlfcT* K V^OWfll** Read request for data quadle 
t;^y r*JB^T:3> b n — -7fc:jSSF1-So §139 
4 6 jzl^> tlX ^feRead request for data quadle 

IB®i*tlT^£Source_I D i:Node_unique_id_leaf-fe ^ 

[0 0 5 3] [^JE2 4 3] « 1 3 9 4 Node_u 
nique.id.leaf^^S/a^©?*— *ft£RRbfcSL zi 
> hD- -^teu Read request for data blocks £*y h 
£\ Sfcft*ffl*fiD 1 3 9 4«»JSfc:U Mv'JT^ 
^IEEE1394 £2SfcBr£o destination. I Dtt 

(^12 4 2) -eaBfiSbfcSource.I D tmfeZtl, des 
tination_offestfc:tt (*JM2 2 4) -effif* bfcNode.un 
ique_id_leaf-t?^> 3 >©fi*03&»£> 2 quadletg F 
l/^4ffiStSc data.lengthfcrfi (^JB2 4 2) t*lB 
IS b Node_un ique_id_l eaf -fe 3 >©^— ^?Mfr£> 

lquadlet^eiVAfeil^JIf^^n^o 

[0 0 5 4] [-¥ « 2 4 4] Read request for data 
blocks y b*Sll/fciaa>U7;i/MX I E E E 1 
3 9 4±©S 1 3 9 4«|glt S^S#©fi^^tL^T 
Read request for data block^^ry 

h*ffll^TZ3> b n— 5 tJiSS-rSo § 1 3 9 4«IS*> 
tit g^Read request for data blocks £rv h 

U£Source_I D £Node_unique_id_leaf-b >? is 3 >+S$8 
Oft^Fi-fcJvetlNode.I D -Configuration ROMfi^g 
iB«S 2 f3fBffiir£c 

[0 0 5 5] J^±CD^HiT*BM v U 7)WX I E E E 1 
3 9 4±\cmitSi£tlXU2>±X<D 1 3 9 4g|S£>Config 
uration R OMcDtf «©Ss^&2***$T"S~*o 

[0 0 5 6 ] JU±Birobfc^lte©JB»©Configuration 

[0 0 5 7] ( l ) **jfi©»SBtf tt. U r 

* I E E E 1 3 9 4_t<E> 1 3 9 4^S©ffl^ii. SSi8$/ 
U T;^* IEEE1394 ±(D ly-b'k UtSSt 
3:3 > h D— &»J»;*ftS*<3Dfc: bfctf. 139 

n-5BU 1 3 9 4»§§ (^Jx(S0 1 3 1 3 9 
48SS1 0 1) fc««*ftTUT* 
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[0 0 5 8] ( 2 ) **66<BJ£JB"Ctt,; Configuration 
R OMCfli^ 4 -fe * > 3 v^ffi^ltTK^a^ifir 
3 > h n — 5 ^Configuration ROM© — 

attJ:attacj:#tf8s. flittt, i 3 9 4«ss 

m<D I Dftt-fe^E U I - 6 4 £l*£sS^iit?i§£- 
lis JUT<0^JB4i:fttf.&Vi. 

[0 0 5 9 ] [^11] 3 > hn — ^ttRead request 
i0 for data block/^y h*BI^yr;^U IEEE 

1 3 9 4 tiSttS"r5« destination. I Dfi, :7ci — 

b i:*rs*: toKlHU* 10tT^M43FF h s 
06lfy Mi3F hiil^^ns destination_offest 
fcttFF FF F0 00 04 0C lift, data 
.lengths tt 2 quadlet^ffi^^ tiS. 

[0 0 6 0] 2 ] Read request for data bloc 

ks^rv b *3MbfciS»*>y TVI/M* I E EE 1 3 9 
4±OS 1 3 9 4*|»HU a^a#OJBS^nfcr 
^©tilB^s Read request for data blocks £ry > £ 

^ttTtfeRead request for data block/t^ b£g 

Source_I D h E U I — 6 4 « $g £ ^ ft ^ tlNode_ I D-C 
onfiguration R OM««ffit8SB 2 ^sB«-r 
[0 0 6 1 ] 

I E E E 1 3 9 4 
££ft(£,' 1 3 9 4«i8tC#J t)^£>ft*:Node_I 
h 1 3 9 4^tlH*©«^*^^^TV^^feto, i§M 

i/yr;wu ieee 1 3 9. 4±cd (i) zziz (2) 

if©<t-5«taSI© 1 3 9 4«S*s^ffib (3) ^© 1 3 
9 4«»l*4fCDJ:5 3ftl6A*#bT^S©**Ba-rs 

1 3 9 4«S*lSt4ui:*STS, 1 
3 9 4«S^*J«I3^> K*aSt5Cfc*Bft6kUt 

[0 0 6 2 ] SlJ^H3bfeV^ 1 3 9 4«tlOtfe^^:^ 

[0 0 6 3] *e>tls Sffis Configuration ROM07 

t^i)^^ Root_directory-fe ^ 3 >-^Unit_di rectory 
-fe^7 v 3 >-^Node_unique_id-tr ^ 3 >cD0ptial (^"^ 

[0 0 6 4] 

1 1 *mMcD-nm<Dmm<D i e e e i 3 9 4«ts 
[E2] ^woiisBKorD-fe^oiRss^-raEti 

50 BITS So 
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[0 3] *»W©«S»BU©ro-fe^©B«**-r* — 
[04] ^MoHSMBlKDrn-b^offSBt^-rS— 
[05] *^g^ONode_ I D -Configuration ROMfffg 
[0 6] Read request for data quadlet;^ y > £> 7 
[0 7] Read request for data quadlet>n<5r v hcD7 
[0 8] Read request for data blockv^^r^ hCD^^- 
[0 9] Read request for data blocks >ry hCD^^- 
[010] iffiS^ U I E E E 1 3 9 4WSH-fb** 

6 i 3 9 4«SB©=i**^3>*ii*-eo^#o»n 

[011] Command and Status Register (C S R) gg 
P^©f§jg;& ^Configuration R O M©jgjg£3|-r0T- afe 

[0 12] Configuration R O M tlBSE* *XT ^ 5f« 

[013] y :p;1/^* IEEE1394 
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*v r 

[014] giy V IEEE 1 3 9 4 

. AV*S*yh9-*irt«IMAV«ISIB03*^2/ 

[015] Master Plug Register £Plug Control Regis 
ter<D7*— w b$Stit*$>So 

1 :n*^>a VfMfBS 

2 Node. I D -Configuration R OMtffgffltiias 
i0 3 yU7/WU7^-s;^>b 

4 1 3 9 4 h^>1f^>3 >M 

5 1 3 9 4 V 

6 139 A^mm 
l l 4SfSaS13 

1 2 «8ti©Jffl 

3 1 C S R 

3 2 Configuration ROM 

7 1-75 AV«» 

81 — 85 MPR (Master Plug Register) 
20 91 — 97 PCR (Plug Control Register r ) 

100 ieeei39 Am^ummu 

101 — 104 139 4 gift 

211—244 m&mm^m 
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[03] 



=j> hn- 



1 3 9 4«£ 



mnuhbm& 



Bus J nf o J> I ockfi £ BBS 



Bus J nf oj? I ock £S2HS 



r oot_d i r ector y g £5281 



r oot_d i r ector y £ 12 18 

un i t_d i r ector y_of f set £ 52 iffi 

node_.unique_.id_l e«.f_off set &3£ifl£ 



REQUEST 211 
— Road request for data quad let 

RESPONSE 212 
- Read response for data quad let 

REQUEST 213 
Read request for data block 

RESPONSE 214 

Read response for data block 



REQUEST 221 

Read request for data quad let 

RESPONSE 222 

Read response for data quad let 

REQUEST 223 
Read request for data block 

RESPONSE 224 
Read response for data block 



Bus_info_block 



Bus_i nfo.J>lock 



root_di rectory 
<7>3fcIB7r'W 



root_di rectory 



[i5] 



[06] 



ModeUO 
Ctflbfts) 


Unique ID 


Uodul«_ 
V#ndor_l3 
(24b its) 


Capability 
(24b 1 to) 


T Jn"[t_SpBO_ 
10 

(24b iU> 


Vrosteti 
(24b\ts> 


Option 


1 


010-111 


11—00 


00—01 


01 "-11 


00—01 


none 


2 


001-101 


to— 11 


01—11 


10—11 


00-11 


101 -om 


3 


010—101 


10-01 


01-10 


11-00 


01—10 


none 


4 


110— 001 


01—10 


11-01 


00—10 


00-01 


nonv 
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transmitted first 
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7] 



[08] 



[09] 



Road responao for data quad let A'fryh 
trnnltM first 



11 



destlnatlonJD 
tlllMIIII 



sourca_JD 
llllHUII 



1 I I I I 



rccdal 

nil 



I M I I H I I I 1 I 1 I 



quadl«tt_d*ta 
■ ' I » ' I i i i m i i I m i I I I I 



howJorjSSC 
l I i l i l i l i I » M l I i i I i i l I I I ' 



transmitted I a art 



Read request for data block A'frlr | 
trwunlttwf flr»t 



IflMllhllllfl 



souro8_l D 

J 1 1 n m 1 1 1 1 1 1 m 



tl 

I I I I 



teode prl 
1 I I I M.I 



dmt i rwt i oqjrf fsmt 
H'lllllniMlllllllllilfnilil 



dstajancth extendsd_toodo 
I M 1 I I I I I I I t_1 I H I 1 1 l l i l I t 



h*ari*r_€RC 

M ri I I I I I 11 I I I I I I I I I I I T I I i I II i i 
tran*oltt*d list 



Read response for data block A* fa r 
trmanlttad first 



deetlnatlcnJD 
JLUiiJl.Ll I.LL.LL 


tl 
[ l l 


1 


rt 


tcodft 
i > i 


prl 
1 t 1 


courca_JD 
IMI II 1 || I I I I1J. 


rood* 
ill 





ill 



minimi! i 1 1 1 1 1 in 



datcJength ejft*«ded_loade 

I I I 1 I t 1 I I I 1 I I I I I 1 1 1 I I I I I U. 



hMrferjGRD 

II I M I I 1 1 I I I I I I 1 1 If I I 1 I I M I I I I I 



wo pad bytac(if necessary) 
I M I I t I \ I 1 I I I 1 1 II it I I I i i n I I I f j 
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node_vender_i d | 24-b i t \ /-K < -©Conpany 1 D 


chip_id_hi | 40-bit fi A y $ node' s vender 
chip_id_low | || provides Chip ID 




"EUI-64" iztti 


modu 1 e_vendor_J d 


24-bit 


iv* a-Jl<DCornpany ID 


node_capabi 1 ity 


24-b ft 




unit_spec_id 


24-bit 


| l-?h<7)Coropany ID 


un i t_sw_vers i on 


24-bit | izvm\/oy5wmmm 
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| Output Plug Master Regi ster (oPMR) j 



data rate 


broadcast 


non-pe r s « stent 


persistent 


reserved 


number of 


capabi 1 ity 


channe I base 


extension field 


extens i on field 


output plugs 


2 


6 


8 


8 


3 





Input Plug Master Register (iPMft) 



data rate 


Reserved 


non-persistent 


per si stent 


reserved 


number of 
i nput p 1 ugs 


capab i 1 i ty 


extension field 


-extension field 






6 


1—8— 1 


8 


3 — 





Output Plug Control Register (oPCfl) 



on- 1 i ne 



broadcast 
connect i on 

counter 
— 1 



point-to-point 
connect ion 
counter 
6 



reserved 

- 2 — 



channe I 
number 

— 6 — 



data 


overhead 


rate 


ID 


2 — 


— 4 — 



pay 1 oad 
— 10 — I 



Input Plug Control Regi ster (i PCR) \ 





broadcast 


point-to-point 




channe 1 
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on- 1 r ne 


connect i on 


connect ion 


reserved 


reserved 


counter 


counter 
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